Cleft palate by picrotoxin or 3-MP and palatal shelf elevation in GABA-deficient mice.
gamma-Aminobutyric acid (GABA) is a major inhibitory neurotransmitter in the mammalian central nervous system. Gene targeting of GABA-synthetic glutamic acid decarboxylase (GAD) 67 and GABAA receptor beta(3) subunit induces cleft palate in the mouse. These findings appear to contradict previous pharmacological investigations using benzodiazepines and GABA itself, which indicate that GABA suppresses palatogenesis. Therefore, the effects of picrotoxin and 3-mercaptopropionic acid (3-MP) on palate formation were investigated in the present study. Picrotoxin and 3-MP impair GABA functions by blocking the GABA receptor and synthesis, respectively. Pregnant mice in the critical period [Embryonic Day (E) 11-15] of palatogenesis were administered these substances by subcutaneous injection or continuous infusion at subconvulsive doses, and their fetuses at E17-18 were investigated. A complete cleft in the secondary palate was observed in 15% of 333 embryos in 28 litters. In the remaining fetuses, a complete cleft palate was not observed, but microscopic examination of serial sections revealed partial defects of the palate. Furthermore, rescue from cleft palate in GAD67-deficient mice was attempted by GABA infusion. Horizontal elevation of palatal shelves, which is not observed in nontreated mice, did occur after the infusion in all 14 GABA-infused GAD67-deficient fetuses, although cleft palate still persisted. These results indicate that GABA is required for palatogenesis and is consistent with findings in gene knockout mice.